Heme oxygenase-1 could mediate the protective effects of hyperbaric oxygen preconditioning against hepatic ischemia-reperfusion injury in rats.
1. Heme oxygenase 1 (HO-1) has been shown to play a pivotal role in the maintenance of cellular homeostasis when the liver undergoes sublethal stress, such as ischaemia-reperfusion (I/R) injury. In the present study, we investigated the protective role of HO-1 in hyperbaric oxygen (HBO) preconditioning against liver injury after I/R. 2. A total hepatic ischaemia (30 min) and reperfusion (60 min) injury model in rats was used in the present study. Preconditioned groups were exposed to HBO 24 h prior to the induction of I/R injury. Other groups were injected with zinc protoporphyrin IX (ZnPP) intraperitoneally 1 h before I/R to inhibit HO-1 activity. At the end of the reperfusion period, blood and liver samples were collected for the analysis of liver injury markers, morphological changes, and HO-1 expression and activity in the liver. 3. In untreated rats, I/R induced an increase in hepatic injury markers, such as plasma transaminases, inflammatory cytokines (tumour necrosis factor-α and interleukin-1β), and tissue malondialdehyde. However, HBO preconditioning attenuated the I/R-induced increases in these hepatic injury markers, and prevented both the necrosis and apoptosis of hepatocytes induced by I/R injury. Furthermore, HBO preconditioning significantly increased HO-1 mRNA and protein levels in the liver. In rats in which HO-1 activity had been inhibited with ZnPP pretreatment, the protective effects of HBO preconditioning against I/R injury were abolished. 4. In conclusion, HBO preconditioning can protect the liver against I/R injury and it appears that this effect might be mediated by the induction of HO-1.